Influence of concomitant infusion of thymidine and inosine on methotrexate activity in normal and P388-bearing mice.
Combinations of thymidine and inosine (ranging from 0 to 7.5 mg/hr) were co-administered during a 72-hr continuous i.v. infusion of 3 micrograms/hr methotrexate in normal and P388 solid tumor-bearing DBA/2 mice. Methotrexate alone was lethal to all normal mice. Inosine at 1.0-7.5 mg/hr could reverse toxicity up to 100% while thymidine at 0.5-7.5 mg/hr was less effective (less than or equal to 86% survival). Combinations of the nucleosides averted toxicity more effectively than either compound alone and in a synergistic manner. From P388 tumor-bearing mice 27% survived methotrexate and eventually died of tumor. Co-infusion of thymidine or inosine decreased the percentage of toxic deaths and caused an increase in life span of more than 50% as compared to untreated tumor-bearing mice. However, the diminishing effect on survival with thymidine and inosine doses above 0.5 mg/hr indicated loss of the antitumor effect of methotrexate. This was also observed with combinations of the nucleosides. The influence of thymidine on the antitumor effect of methotrexate was compared in L1210- and P388-bearing mice (both in ascites) with 13 micrograms/hr methotrexate for 48 hr and 4 mg/hr thymidine for 96 hr. The increase in life span for L1210-bearing mice (8.6 days, 96%) was significantly longer than that with P388-bearing mice (6.1 days, 56%), probably due to biochemical differences between these tumors. It is concluded that co-administration of inosine and/or thymidine allows the use of methotrexate doses otherwise not tolerated, though with loss of anti-tumor effect. The choice of the tumor model may greatly influence the outcome of in-vivo studies on the modulation of methotrexate action by nucleosides.